Characterization of a glutathione conjugate of the 1,4-benzosemiquinone-free radical formed in rat hepatocytes.
Rat hepatocytes treated with 1,4-benzoquinone formed 1,4-benzosemiquinone and 2-S-glutathionyl-1,4-benzosemiquinone radicals as detected by ESR spectroscopy. The 2-S-glutathionyl-1,4-benzosemiquinone radical was first obtained from the reaction of 1,4-benzoquinone with glutathione. Glutathione both reduced benzoquinone to form benzosemiquinone and conjugated benzoquinone to form 2-S-glutathionyl-1,4-benzosemiquinone radical. The ratio of these two radicals depended upon the ratio of 1,4-benzoquinone to glutathione. At near equimolar ratios, the 2-S-glutathionyl-1,4-benzosemiquinone radical was predominantly formed. This radical was characterized by computer simulation of the experimental spectra and identified by comparison of its hyperfine coupling constants with those of chemical analogues. The 2-S-glutathionyl-1,4-benzosemiquinone radicals formed inside hepatocytes, and then crossed the plasma membrane into the media.